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Abstract: COVID-19 is certainly the first sustainability crisis of the 21st century. The paper examines
the impact of COVID-19 on the Indian stock and commodity markets during the different phases of
lockdown. In addition, the effect of COVID-19 on the Indian stock and commodity markets during
the first and second waves of the COVID-19 spread was compared. A comparative analysis of the
stock market performances and sustainability of selected South Asian countries is also included in
the study, which covers the lockdown period as well as the time frame of the first and second waves
of COVID-19 spread. To examine the above relationship, the conventional Welch test, heteroskedastic
independent t-test, and the GMM multivariate analysis is employed, on the stock return, gold prices,
and oil prices. The findings conclude that during the different phases of lockdown in India, COVID-
19 has a negative and significant impact on oil prices and stock market performance. However, in
terms of gold prices, the effect is positive and significant. The results of the first wave of COVID-19
infection also corroborate with the above findings. However, the results are contradictory during the
second wave of coronavirus infection. Furthermore, the study also substantiates that COVID-19 has
significantly affected the stock market performances of selected South Asian countries. However, the
impact on the stock market performances was only for a short period and it diminished in the second
wave of COVID-19 spread in all the selected South Asian countries. The findings contribute to the
research on the stock and commodity market impact of a pandemic by providing empirical evidence
that COVID-19 has spill-over effects on stock markets and commodity market performances. This
result also helps investors in assessing the trends of the stock and commodity markets during the
pandemic outbreak.
Keywords: COVID-19; stock market; commodity market; pandemic
1. Introduction
The stock and commodities markets are often akin to volatilities, which are subjected
either to some rare economic conditions or natural phenomena [1]. A pandemic is, unfortu-
nately, such a natural phenomenon that creates absurd shocks in the financial and economic
conditions. The novel coronavirus is also a rare example of such a kind of pandemic, which
started spreading at the end of December 2020. In China, the first COVID-19 case was
reported on 3 January 2020, and on 30 January 2020, the World Health Organization (WHO)
issued its global alert [2]. As the deadly disease started spreading around the world, on 30
March 2020, the World Health Organization declared it a pandemic [3]. Initially, the World
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Health Organization suggested social distancing and wearing a face mask as measures
to curb the spread of COVID-19; later on, due to a sudden rise in the number of cases
in India and the world, most of the countries started enforcing complete lockdown. The
prolonged and stringent lockdown affected both the social and economic conditions of
individuals as well as the economic sustainability of countries. Previous studies suggested
that unexpected events like terrorist attacks and SARS pandemics have severe impacts
on the economic and financial conditions of individuals [4]. Such events create a sense of
fear and panic in the mind of individuals, apart from distorting the demand for goods,
money supply, and labor movements [5]. The United States stock market witnessed a
circuit breaker four times in ten days in March due to the uncertainties caused by the
drastic spread of coronavirus, and along with the U.S. stock market, Asian and European
stock markets also noticed a sudden plunge [6]. Due to the COVID-19 outbreak, similar
to the stock market performance, the commodity markets also showed abrupt movement.
The prices of oil recorded a negative price in April for the first time in history due to low
demand from the world market, and similarly, gold prices also showed abrupt movements,
from the lowest prices in March to the highest prices in May 2020 [7].
The previous studies suggest that investors consider accounting information as the
benchmark for making their investment decisions in capital and commodity markets. The
release of new accounting information helps in analyzing the market reaction. However,
sometimes due to unforeseen situations like pandemics and natural calamities, accounting
information becomes redundant in gauging the market reactions [8]. This uncertainty and
volatility in the stock and commodities market motivated us to examine the impact of
COVID-19 on the Indian commodity and stock markets along with comparing the volatility
of the stock markets of selected South Asian countries. In India, the first COVID-19 case
was found in Kerala in January 2020, but safety measures were introduced from March
2020 onwards after the World Health Organization declared it as a global pandemic. By
the time of completing this study (16 April 2021), India has confirmed COVID-19 cases of
14,526,609, where out of these active cases, there are 1,679,121, and total deaths are 175,673,
as per the data released by the Ministry of Health and Family Welfare, Government of
India. Currently, India is witnessing the second wave of coronavirus infection, which is
more severe due to the high death rate compared to the first one. The first wave of the
COVID-19 spread in India was subdued during the first week of November 2020. Since
March 2020, the Indian government has implemented lockdowns in five stages, under
which the first three were stringent and complete lockdowns, whereas the remaining two
lockdowns were more unlocking in nature. These lockdowns have significantly affected
the economic fundamentals of the Indian economy, which is one of the fastest emerging
economies of South Asia. Such uncertainty, lockdowns, and the emergence of the second
COVID-19 wave have encouraged us to examine the direct impact of COVID-19 cases on
the Indian commodity and stock markets.
South Asia is one of the most populated regions of the world, with one-fourth of
the world population living on less than 3.4 percent of its total surface area [9]. In South
Asia, the prominent countries in terms of the number of novel coronavirus cases are India,
Pakistan, and Bangladesh, and since the World Health Organization declared COVID-19 as
a global pandemic, there is a sudden surge in the number of cases in these countries. Due
to the large population and weak healthcare infrastructure, researchers are apprehensive
about the impact of COVID-19 on the markets of South Asian countries. As the selected
countries (India, Pakistan, and Bangladesh) are among the emerging markets of South Asia
in terms of consumption and domestic demand, this further motivated us to analyze how
this pandemic will impact the stock markets of the aforementioned South Asian countries.
To achieve the stated objectives, we have conducted the study into two parts. The
first part focuses on investigating the impact of COVID- 19 on the Indian stock and
commodity market by taking two timelines. The first timeline focus on different phases of
lockdown imposed by the government of India and the second timeline evaluates the above
relationship by comparing the impact during the first wave and second wave of coronavirus
Sustainability 2021, 13, 5669 3 of 16
infection. The second part of the study focuses on analyzing the impact of COVID-19 spread
on the stock market performance of India, Pakistan, and Bangladesh. The second part
of the study is also segmented into two timelines: the first timeline studies the impact
during the lockdown period and the second timeline covers the period of the first wave and
second wave of COVID-19 spread. By studying mean variation through the Games–Howell
test, the findings suggested that coronavirus-induced lockdown phases (1 and 2) have a
significant and negative impact on the Indian stock market and oil prices, whereas the
effect is positive in terms of gold prices. The findings also suggest that such impact was
subdued in the later stages of lockdown, as people become more aware of the severity of
the virus. The results of the first wave of COVID-19 spread also support the above findings
that stock markets and oil prices have a negative relationship with coronavirus infection
whereas gold has a positive relationship. However, the results are contradictory during the
second wave, which concludes that oil and stock have a positive relationship whereas gold
prices have a negative relationship with COVID-19 spread. Furthermore, the results of the
comparative analysis of the stock market performance of South Asian countries conclude
that during the pre- and post-lockdown phases, COVID-19 has a significant and negative
effect on the stock market performance of the selected South Asian countries. The stock
market shares have a negative relationship with novel coronavirus during the first wave of
infection, whereas, during the second wave of infection, this relationship becomes positive.
The novel coronavirus, which poses serious threats to economic and financial sustain-
ability, has emerged as a hot topic for researchers to investigate. However, few studies
have examined such direction, i.e., examining the impact of lockdown and evaluating
the comparative analysis during the first wave and second wave of COVID-19 spread in
context to the South Asian region, thus providing a suitable literature void. The other
reasons through which this study substantially contributes to the previous literature are as
follows: first, this study documents the current effects of COVID-19 on the Indian stock
and commodity markets by performing a comprehensive comparative analysis with stock
performance of selected South Asian countries. Second, this study considers the two most
essential commodities that are gold and oil prices, together with the stock market index,
and to the best of the authors’ knowledge, these three variables have never been used in the
empirical analysis. Third, this study measures the impact of different phases of lockdown
on the performance and sustainability of the Indian stock market and commodity markets.
Fourth, this study assesses the impact of the first and second waves of coronavirus infection
on the Indian stock and commodity markets, as well as the South Asian market, which has
yet to be investigated, thus contributing to the existing literature. Last, this study also uses
both mean-variance analysis and multivariate analysis to make the findings more robust
and conclusive.
The paper further proceeds as follows: the second part of the study focuses on research
methodology and theoretical background. The third section covers the data analysis and
methodology section, and the last section covers the concluding remarks.
2. An Overview of Empirical Studies and Theoretical Background
This section of the study focuses on the previous literature related to the impact of
the pandemic and unexpected events on the stock and commodity markets, along with
discussing the theoretical framework.
There are limited studies that focus on studying the impact of COVID-19 and unex-
pected events on the stock and commodity markets based on lockdown stages and the first
and second wave of infections. Chen et al. [10] studied the effect of SARS on the perfor-
mance of the hotel exchange in mainland China. His study concluded that the pandemic
has a negative and significant impact on stock performances due to constant emotions
of fear and panic in the mind of investors. The work of Burch et al. [11] reported similar
findings that terrorism and unfortunate pandemics severely impact investors and create
a sense of panic selling among them. Mirza et al. [12] conducted a study on COVID-19
and its impact on stock markets. He investigated the volatility of the European investment
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fund during the COVID-19 outbreak. The study concluded that as the outbreak progresses,
investment funds exhibited stressed performance in all the prominent sectors except for
social funds. Papadamou et al. [13] also conducted a similar work by exploring the trend of
Google searches during COVID-19 and their impact on stock performances. The findings
suggested that market volatility is directly affected by the corona conditions in 13 major
developed stock markets around the world. These results also support and substantiate
the work of Da et al. [14], which concluded that at times of stress and uncertainty, Google
search affects stock market volatility. Liu et al. [15] studied the impact of COVID-19 on
27 leading stock markets, and findings suggested that the returns of all the leading stock
markets are negatively affected by the outbreak of corona and the pessimistic view of
investors. Other prominent studies that represented a similar relationship are Del and
Paltrinieri [16], Chiang et al. [17], and Hasan et al. [18].
A pandemic is often associated with low demand and consumption. A study con-
ducted by Siu and Wong [19] focusing on Hong Kong SARS pandemic and its economic
impact concluded that in Hong Kong, the pandemic resulted in low domestic as well as in-
ternational demand for goods and services. Similar results are also reported by DeLisle [20],
who concluded that the 2003 SARS pandemic had resulted in a loss of around $3 trillion
in value of the gross domestic product. Chen [21] investigated the consumption pattern
of 214 cities of China during the corona outbreak and reported that the consumption
decrease is prevalent across cities, with the highest drop in the epicenter Wuhan (by 70%),
followed by the low online demand of goods and services. Albulescu [22] explored the
oil demand and financial volatility in the United States during the corona outbreak using
Auto-Regressive Distribution Lag and concluded that as the infection in the United States is
rising, oil demand is showing a downward trend. Other studies that supported the above
findings are Fornaro and Wolf [23] and Wren-Lewis [24].
The rationale of the above study rests on the postulate of investment decisions under
the uncertainty theory given by JCT Mao [25], who proposed that at times of uncertainty,
investors become apprehensive and resort to indiscriminate selling to avoid any future
losses. Investment in financial products especially in stock markets needs a high degree
of involvement since the process is affected by uncertainty and complexity of results.
Traditional theories on investment decision-making are built on the belief in rationality and
self-interest. In the context of financial market investment, the rationality of the decision
involves behavioral economics, a field that suggests that the investor is unable to make
rational decisions during the time of uncertainty.
The novel coronavirus has also created a sense of uncertainty among the people
regarding their work status and financial conditions. Since the global onset of this virus,
there has been a persistent lockdown, which hampered all sorts of economic activities.
The people are uncertain about the efficacy of the vaccines and are also in a panic to
see the sudden surge in the positive cases, especially in India, Pakistan, and Bangladesh.
These uncertain situations lead to hasty investment and selling decisions, encouraging
us to analyze the nexus between COVID-19 cases and their effects on the financial and
commodity markets based on the postulate of uncertainty theory.
Along with the uncertainty theory, this paper also rests on the theoretical approach of
demand theory, which states that price and demand are interlinked, and a change in one
variable significantly affects the other variable. The spread of this virus has resulted in the
closure of all sorts of industries like education, construction, travel and tourism, aviation,
and others, which has resulted in slow demand for goods and services. This lower demand
has resulted in stockpiling and losses to the industrialist and producers, further prompting
us to investigate that how stages of lockdown and novel coronavirus first and second
spread have impacted the prices of gold and oil prices based on the approach of demand
theory. So, these theoretical backgrounds, and the limited availability of literature on the
aftereffect of COVID-19 on the stock and commodity market of South Asian countries,
provide a sufficient research gap.
Sustainability 2021, 13, 5669 5 of 16
In a nutshell, a review of previous literature, and the market volatility, as shown in
Figure 1, encourages us to see how COVID-19 spread and lockdown have impacted the
demand for gold and oil prices in India, followed by financial volatility in terms of stock
markets return in selected South Asian countries.
Figure 1. Daily price variation in gold, stock, and oil prices in different phases of lockdown.
3. Material, Method, and Variable Description
To examine the impact of COVID-19 on the Indian stock and commodity market, we
have taken the daily closing price data of the National Stock Exchange index (NSE) and
closing prices of gold and oil from the Multi Commodity Exchange (MCX) of India. We
have considered only gold, oil, and stock index as they are more volatile compared to other
variables. Further, the percentage of investment is also higher in these commodities as
compared to others variables. Apart from that, to make a comparative analysis among the
COVID-19 infection and stock market performances of South Asian countries, we have
taken the daily closing price data of Pakistan Stock Exchange index and Dhaka Stock
Exchange index and for measuring COVID infection, we have taken the daily COVID
cases data from the European Centre for Disease Prevention and Control database. Other
South Asian countries are not included in this study due to lack of data availability and
also because the impact of COVID-19 is not so severe in other South Asian countries as
compared to India, Pakistan, and Bangladesh.
This study is segregated into two parts: the first part investigates the stock and
commodity markets’ volatility of the Indian stock and commodity market. The first part is
further categorized into two timelines: the first timeline studies the phases of lockdown as
imposed by the government of India, and the second timeline focuses on the comparison
between the first and second waves of COVID-19 infection. The second part of this
study focuses on the stock market comparison among India, Pakistan, and Bangladesh by
segregating the data into pre- and post-lockdown period. The post-lockdown period is
considered until 31 July based on the uniformity of lockdown imposition in all three South
Asian countries. Furthermore, the second part of the study also examines the stock market
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performance during the first and second waves of COVID-19 infection. Table 1a,b shows
the timeline for both segments of the study. The following hypothesis is framed based on
the time frame of the COVID-19 pandemic and segmentation of lockdown imposed.
Table 1. (a). Timeline for different phases of lockdown in India. (b). Timeline for comparative
analysis between South Asian Country.
(a)
Phases of Lockdown Dates
No lockdown (No COVID) 1 January to 20 March 2020
1st Lockdown (Phase 1) 23 March to 14 April 2020
2nd Lockdown (Phase 2) 15 April to 30 April 2020
3rd Lockdown (Phase 3) 1 May to 18 May 2020
4 Lockdown (Phase 4) 19 May to 31 May 2020
5 Unlock phase (Unlock) 1 June to 20 July 2020
First Wave of COVID infection 23 March 2020 to 30 November 2020
Second Wave of COVID infection 1 February 2021 to 16 April 2021
(b)
Pre-Lockdown Post-Lockdown
India 1 January to 20 March 2020 23 March to 31 July 2020
Pakistan 1 January to 20 March 2020 23 March to 31 July 2020
Bangladesh 1 January to 20 March 2020 23 March to 31 July 2020
First Wave Second Wave
India, Pakistan,
Bangladesh *
23 March 2020 to 30
November 2020 1 February 2021 to 16 April 2021
Note: (a) Ministry of Health and Family Welfare, Government of India, 2020; (b) * Date of first wave and second
wave is common for all the three countries.
Hypothesis 1 (H1). Coronavirus has a significant negative impact on the performance of the stock
and commodity market.
Hypothesis 2 (H2). The volatility of stock and commodity markets is higher in the first wave
compared to the second wave of COVID-19 spread.
Table 1a represents the dates of different phases of lockdown as implemented by the
government of India to curb the infection of novel coronavirus, together with the timeline
of COVID-19 first and second waves. The timeline for the first and second waves is selected
based on the rise and fall in the cases of novel coronavirus. In all the three countries,
the maximum caseload was around the month of July–August and all the three countries
witnessed a fall in peak load from the end of November onwards [26,27]; therefore, to
ease the comparison, we have taken the first wave to have been until 30 November 2020.
Similarly, from the start of February 2021, all three countries have again witnessed a steep
rise in the number of COVID-19 cases; therefore, we have taken 1 February as the onset of
the second wave in these three South Asian countries [27].
Table 1b shows the pre- and post-lockdown timelines due to the COVID-19 infection
scenario in India, Bangladesh, and Pakistan, along with the timelines of COVID-19 first
and second waves. Pre- and post-lockdown timelines are decided based on the increase
in infection in the selected countries, and as all three countries implemented lockdown at
almost the same time [27]. Thus, to maintain uniformity, we have taken a standard timeline,
from 1 January to 20 March 2020, as pre-lockdown scenarios, and from 23 March to 31
July 2020 as post-lockdown timeline. Even though the pandemic is still ongoing, we have
set 31 July 2020 as the end of the post-lockdown period since all three selected countries
experienced the highest caseload within the first three months and also uncertainty. There-
fore, to measure the short-run impact and gauge the high level of investor irrationality,
we have taken 31 July as the post-lockdown end date. Furthermore, 20 March is taken as
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the separation date, as during this time reportedly COVID-19 started spreading outside
of China.
In the first part of the study, we used descriptive analysis, Welch test (substitute for
one-way ANOVA in case of the violation of the assumption of homogeneity of variance),
and the Games–Howell test (post hoc) to find out the deviation of stock returns and
commodity market from their means, during the different phases of lockdown. Further, we
have used heteroskedastic independent t-test to study how the above relationship changed
in India during the first and second waves of COVID-19 spread. The heteroscedastic
independent t-test has been used as the variances were not equal during the first and
second waves of COVID-19 spread.
To achieve the objectives of the second part of the study, we have used a similar
methodology on the dataset of selected South Asian countries. According to Chen and
Siems [28], the t-statistics test is the appropriate estimation test to check the significance
of the economic impact of an event on the capital market and commodity markets as
measured by the deviation of index returns from their mean average. For hypothesis
testing, these methods are also more comprehensive and robust [28]. However, to confirm
and substantiate the results of the above analysis, we have also used the Generalized
Method of Moment (GMM) technique as suggested by Arellano and Bond [29] and Arellano
and Bover [30]. The traditional regression methods like ordinary least square, fixed, and
random effect models sometimes show econometric errors due to their static natures. Thus,
to avoid these biases, the GMM model is used as it considers instrumental variables [31].
Further, the GMM technique is more appropriate for the analysis of small sample size
and unbalanced data. The model also provides robust results in the case of endogeneity,
heteroskedasticity, and stationarity [32]. However, to apply the GMM estimation technique,
it is required that none of the variables has to be I (2) order of integration. To check the
order on integration, we have used the Augmented Dickey–Fuller test (ADF), the unit root
test confirms that the data is of mixed order of integration, and none of the variables is of
second-order integration, which is the pre-requisite for applying one lag GMM estimation.
Equation (1) represents the model used for GMM estimation, and Appendix A shows the
results of the Augmented Dickey–Fuller unit root test.
STit = α + γSTi,t−1 + β′Xi,t + υi + εi,t (1)
where, ST represents dependent variable (stock market returns), α denotes constant term,
it denotes time-variant and cross-sectional, Xi,t represents vector of independent variables
(daily death rates, daily COVID-19 positive cases), β′ is the coefficients vector, vi is the
unobserved country-specific effects, and εi,t is the error terms.
4. Result and Discussion
Initially, we investigated the Indian stock and commodity market volatility by ex-
ploring the descriptive statistics of the National Stock Exchange indices and gold and oil
closing prices during the different phases of lockdown and also during the first wave and
second wave of COVID-19 spread. Table 2 shows the result of the descriptive analysis.
Table 2. Descriptive Statistic.
Gold (India)
(Rs. Troy Per Ounce) Oil (India) (per Barrel) National Stock Exchange (India)
N Mean Std. Dev N Mean Std. Dev N Mean Std. Dev
No 58 113,789.9 3974.56 59 49.88 10.16 57 11,560.40 1065.62
Phase 1 17 123,918.8 3889.14 17 23.11 2.30 13 8453.38 446.06
Phase 2 13 129,947.4 1789.41 13 12.03 15.26 12 9263.35 259.60
Phase 3 11 129,461.6 1194.86 11 25.56 3.08 11 9194.79 141.63
Phase 4 9 130,781.6 1236.18 10 33.63 0.869 8 9188.19 246.55
Unlock 20 130,965.1 1948.25 23 38.40 1.41 22 10,116.45 191.04
First Wave 186 136,100.8 7237.63 180 36.13 8.19 178 10,740.42 1247.73
Second Wave 46 128,006.1 3616.02 49 60.70 2.92 47 14,879.08 246.43
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The results of the descriptive analysis clearly show that in the case of oil and stock ex-
change return, there is a considerable fall in the closing prices of indices and oil throughout
the different phases of lockdown. However, the fall is quite steep during the initial stages
of lockdown. In the case of oil price, the mean was 49 before lockdown, and after phase
one, the mean average was 23, whereas in the case of the stock exchange, the mean average
was 11,560.40 before lockdown, and it reached 8453.3 after the first phase of lockdown.
This fall in oil prices is because of the lower demand for oil due to stagnation in transport
and travel. However, the fall in stock price movement is because of the uncertain future
and fear in the mind of investors and promoters. During all the phases of the lockdown,
the mean and the prices of gold are showing a rising trend. The reason for such rise may
be due to the perception of investors that consider gold to be the safest form of investment
in times of such pandemics and crisis [33]. Figure 1 shows the price variation of all three
commodities. Further, the descriptive statistics also show that during the first wave, the
volatility is high in all three commodities in India. During the first wave, the National
Stock Exchange of India and oil prices have a negative relationship; however, in the second
wave, this relationship is positive. The plausible reason is that the level of uncertainty in
the second wave is lower than in the first wave. In the second wave, the government of
India has still not implemented complete lockdown, and even the state governments have
implemented lockdowns only on the selected hotspots. The labor migration is also less in
the second wave compared to the first one. Further COVID-19 vaccination drive is also
going on at a national scale to overcome the spread of infection. To reduce the economic
impact of the first wave, the Indian government has also provided financial stimulus to
various industries. These positive approaches have created a sense of stability in the mind
of investors. As a result, investors are more rational in making their investment choices
during the second wave. Due to no partial lockdown during the second wave, global oil
demand is rising, pushing oil prices even higher. Moreover, based on the positive approach
of investors and the government, stock prices are also rising, and this is negatively affecting
investment in the gold markets. Thus, gold prices are showing a falling trend.
Before proceeding with the post hoc test, we have checked the homogeneity of variance
using the Levene test. The Levene test indicates that the data is not homogeneous in all
three cases: gold, oil, and stock, with p-values less than 5%, implying that we can proceed
with the Games–Howell test, which is better suited for this type of data.
However, before employing the Games–Howell test, we used the Welch test to check if
the difference in the mean of the stock and commodity markets during the various phases
of lockdowns was important. The result of the Levene test of homogeneity of variance is
notes in Table 3 attached below.
Table 3. Test of homogeneity of variance.
Levene Statistic df1 df2 Sig.
Gold Prices 6.239 5 122 0.000 *
Oil Prices 6.372 5 127 0.000 *
Stock Indices 8.295 5 117 0.000 *
Note: * denotes 5 percent level of significance.
The result of the Welch test which is reported in Table 4 clearly shows that there is a
significant difference among the means of all the three variables during the different phases
of lockdown as the p-value is less than five percent level of significance but to see how the
mean difference in each phase separately, we proceed with the results of Games–Howell
test which is presented in Table 5.
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Table 4. Welch robust test of equality of means.
Statistic a df1 df2 Sig.
Gold Prices 165.371 5 39.464 0.000 *
Oil Prices 160.149 5 39.825 0.000 *
Stock Indices 106.048 5 33.765 0.000 *
Note: * denotes 5 percent level of Significance. a asymptotically F distributed
Table 5. Games–Howell test for phase-wise comparison among the means.
(I) No Lockdown (J) Lockdown Mean Difference (I–J) Std. Error Sig.
Gold
No Lockdown Phase 1 −10,128.9458 * 1078.0053 0.000 *
Phase 2 −16,157.4594 * 720.1895 0.000 *
Phase 3 −15,671.6608 * 634.1572 0.000 *
Phase 4 −16,991.6851 * 664.9510 0.000 *
Unlock −17,175.2117 * 679.8152 0.000 **
Oil
No Lockdown Phase 1 26.76457 * 1.43671 0.000 *
Phase 2 37.85185 * 4.43534 0.000 *
Phase 3 24.31521 * 1.61799 0.000 **
Phase 4 16.24939 * 1.35200 0.000 *
Unlock 11.47861 * 1.35633 0.000 *
Stock
No Lockdown Phase 1 3107.01538 * 187.69082 0.000 *
Phase 2 2297.05000 * 159.80683 0.000 **
Phase 3 2365.60909 * 147.46471 0.000 *
Phase 4 2372.20625 * 165.89407 0.000 *
Unlock 1443.94545 * 146.90541 0.000 *
Note: * denotes 5 percent level of significance, ** 1 percent level of significance.
The results of the Games–Howell test show that in both the stock and commodity
markets in terms of stock prices, gold, and oil prices, there is a significant difference among
the mean comparison, before lockdown and during the different phases of lockdown.
Table 5 shows that in the case of gold prices, the mean has a rising trend in all stages of
lockdown, suggesting that gold prices have risen even during the spread of coronavirus.
As a result, we can conclude that the pandemic has had a significant and positive impact
on gold prices, and investors have shown a positive attitude toward gold investment. Oil
prices and stock returns, on the other hand, have been declining in comparison to gold,
implying that oil and stock have a strong negative correlation with the novel coronavirus.
The results also show that during phase 1 and phase 2 of lockdown, the difference in means
was higher due to a lack of sufficient information and prevalence of uncertainty. However,
as the pandemic became less severe and people became more used to it, the mean value
began to return to normal. Based on the findings, we can infer that the pandemic is having
a significant impact on stock and oil prices in India. Coronavirus, on the other hand, has
acted as an investment opportunity for gold prices.
We also used the heteroskedastic independent t-test to see how the stock and com-
modity markets behaved during the first and second waves of COVID-19 spread in India
since the variance was not comparable. Table 6 shows the results of a heteroskedastic
independent t-test, which indicates that the variance of the three variables was high during
the first wave of COVID-19 spread in India, compared to the second wave. During the first
wave, oil and stock returns had a detrimental association with coronavirus infections, but
this relationship has flipped in the second wave. Similarly, gold prices rose during the first
wave, but now are dropping from their previous levels in the second wave.
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Table 6. Results of the heteroskedastic independent t-test comparing the first and second waves of
COVID-19 spread.
Mean Difference t-Value df Sig.
Stock values −4143.65 −40.97 211.46 0.000 *
Gold price 8094.87 10.77 147.64 0.000 *
Oil price −26.17 −34.27 213.04 0.000 *
Note: * denotes 5 percent level of significance.
Thus, we can conclude from the above results that novel coronavirus has created
a severe negative impact on the Indian stock and commodity markets during the first
wave, compared to the second wave of COVID-19 spread. The next section of this paper
focuses on how COVID-19 has affected the stock market of South Asian countries, namely
Pakistan and Bangladesh, in comparison to the Indian stock market. We have employed a
similar methodology on the data set of stock market returns of the selected South Asian
countries during the pre- and post-lockdown pandemic periods and during the first and
second waves of COVID-19 infection. Table 7 presents the descriptive analysis of the
closing stock prices of all three countries during the pre- and post-lockdown period of
COVID-19 pandemic.
Table 7. Descriptive analysis.
Stock Indices COVID-19 N Mean Std. Deviation Std. Error Mean
India
Pre 53 11,782.9821 705.59 96.92
Post 68 9332.2319 660.02 77.06
Pakistan
Pre 52 40,606.0087 1960.84 271.92
Post 74 32,804.1342 1940.12 220.22
Bangladesh Pre 52 4421.8585 187.25 25.96
Post 36 3950.2313 72.83 10.98
The result of Table 7 shows that the mean value of stock performances for all three
countries have shown a decreasing trend between the pre- and post-lockdown periods,
depicting that stock performances of all three countries have been significantly affected
by the COVID-19 pandemic. However, the performance of the Indian stock market is
severely affected in comparison to the stock performance of Pakistan and Bangladesh. The
plausible reason might be the severity of the infection in India as compared to Pakistan
and Bangladesh. Lastly, we proceed with the Levene test to check homogeneity of variance
and t-test to confirm whether the significant difference among the mean of stock market
performance among the selected South Asian countries is due to the COVID-19 pandemic
or not. Table 8 shows the results of the Levene test for equality of variances and t-test.
Table 8. Levene test for equality of variances and t-test.




Equal variances assumed 0.18 0.667 19.71 121 0.000 * 2458.5
Equal variances not assumed 19.56 108.8 0.000 * 2458.5
Pakistan
Equal variances assumed 0.13 0.717 22.13 125 0.000 * 7794.8
Equal variances not assumed 22.10 109.2 0.000 * 7794.8
Bangladesh Equal variances assumed 25.2 0.000 14.17 87 0.000 ** 459.9
Equal variances not assumed 16.08 70.4 0.000 ** 459.9
Note: * denotes 5 percent level of significance, ** 1 percent level of significance.
The results of the Levene test show that in the case of India and Pakistan, the variance
is homogenous, as the p-value is more than a five percent level of significance, which means
we can proceed with the t-test. As the t-test significance value is less than five percent, we
can substantiate that the changes in the mean value of stock market performance during
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pre and post period of the analysis are due to the impact of coronavirus infection and
increased market uncertainty. In the case of Bangladesh, however, the result shows that
the variance is not homogeneous since the p-value is less than 5%, offering less evidence
about whether or not the reason for the variation is due to the COVID-19 pandemic. The
stock market in Bangladesh was closed for two months due to the spread of COVID-19,
which caused such a change in its results. Other macroeconomic disruptions, such as
insufficient monetary expansion, confidence crises, the establishment of a floor price, and
failure to control the contagion, as indicated by Haque and Chowdhury [34], have also
led to such variations. Furthermore, we have also investigated the volatility of the stock
market performances of the selected South Asian countries during the first and second
waves of COVID-19 spread. Table 9 shows the heteroskedastic t-test results of the first
and second waves. Based on the mean value, the results show that stock market volatility
was higher in the first wave in both countries than in the second wave. During the first
wave of COVID-19 infection, the stock markets in all three countries performed poorly but
recovered in the second wave.
Table 9. Results of heteroskedastic independent t-test comparing the first and second waves of COVID-19 spread and stock
market performance of South Asian countries.
N Mean Std. Dev. MeanDifference t-Value df Sig.
Stock values Pakistan
Wave 1 177 37,289.40 4002.74 −8150.15 −25.06 219.55 0.000 *Wave 2 52 45,378.38 968.19
Stock values Dhaka
Wave 1 135 4558.57 432.07 −864.94 −20.88 175.02 0.000 *Wave 2 49 5420.26 130.34
Note: * denotes 5 percent level of significance.
The findings of the above analysis also corroborate the results of the GMM method
reported in Table 10. The below table highlights the impact of COVID-19 infection on the
stock market performance during the first wave of COVID-19 spread. We have considered
only the first wave because the financial uncertainty was comparatively less during the
second wave. The GMM results based on the coefficient and p-value conclude that during
the first wave of COVID-19 spread, COVID-19 had a significant and negative effect on the
stock markets performances of selected South Asian countries. Initial projection by UK
Intensive Care National Audit and Research Centre suggested that South Asian countries
like India, Pakistan, and Bangladesh are at higher risk of COVID-19 catastrophe [35]. The
South Asian countries were at higher risk due to the presence of a higher population,
higher comorbidities, poor health infrastructure, and socio-economic vulnerabilities. The
South Asian countries also witnessed 21 percent of all the reported COVID-19 cases. All
these projections and rise in cases initially created fear and uncertainty in the mind of
the investors, which resulted in poor stock market performances during the first wave of
COVID-19 spread. However, in the latter half of the COVID-19 pandemic, actual results
highlighted that the death rate in South Asian countries was less compared to other parts of
the world due to high immunity and the presence of a young population in such countries.
The lower death rates and timely arrangement to fight the pandemic instilled confidence in
the investors, which resulted in the recovery of stock market performances in the second
wave of COVID-19 spread.
Table 10. GMM result.
Dependent Variable: Stock Returns t Value(Coefficient) p Value Sargan Value
1 Serial Correlation p Value 2
India (COVID Cases) −3.19 (−0.13) 0.0001 * 0.12 0.46
Pakistan (COVID Cases) −4.12 (−0.05) 0.0004 * 0.23 0.42
Bangladesh (COVID Cases) −3.09 (−0.43) 0.0010 * 0.41 0.36
Note: * denotes 5 percent level of significance, 1 Null hypothesis is that the instruments used are not correlated with the residuals, 2 The
null hypothesis is that the errors in the first-difference regression exhibit no second-order serial correlation.
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Thus, based on the findings of selected South Asian countries, we concluded that the
COVID-19 pandemic has had a significant and negative impact on the financial market,
which is consistent with previous studies, such as Gormsen and Koijen [36].
5. Conclusion and Policy Implications
This research aims at how COVID-19 has affected Indian stock and commodity mar-
kets, as well as the stock markets of the most affected South Asian countries. This study
has used a homogenous variance test, the Welch test, Games–Howell test, heteroskedastic
independent t-test, and GMM test to achieve the above objectives. We can infer from the
findings of the study that the spread of the coronavirus has a significant and negative
impact on the Indian stock market. Corona-induced lockdowns have a significant effect
on investors’ investment capabilities, as well as generating a sense of fear and anxiety
about the future. Layoffs, company closures, and production have harmed the profitability
of most sectors of the economy, including travel and tourism, real estate, and aviation,
among others. Low profitability and insufficient demand, combined with the uncertainty
caused by the pandemic, resulted in herb sales, causing a sharp drop in the stock market
during the early stages of lockdown and the first wave of COVID-19 infection. However, as
people became more aware of the virus and began to adapt, the stock market became more
stable with each passing day, despite the increase in cases. The government measures that
reduce the impact of a pandemic such as COVID-19 had a positive effect on stock returns,
and this is particularly evident in the case of a second wave [37]. The economic stimulus
packages introduced during the second wave positively influenced stock markets. Indian
stock market and KSE-100 responded positively during the second wave due to the impact
of fiscal stimulus and positive investor sentiments [38,39]. Central banks all over the world
also sought to mitigate the adverse effects of the COVID-19 pandemic on financial markets
by introducing temporary financial measures. For instance, the literature supports the
positive impact of central bank actions on the real economy because central banks increase
loan provision to businesses by easing financial conditions [40]. Other financial measures
taken by central banks in response to COVID-19 include a ban on dividend payments,
a payment moratorium, and the relaxation of countercyclical capital buffers. All these
cumulative actions during the second wave resulted in the recovery of the stock markets.
When we look at the commodity market analysis for oil and gold, we can see that the
findings are conflicting, as the coronavirus has had a negative and significant effect on oil
prices, whereas a positive effect on the gold prices. During the first wave, the results show
that oil prices have shown a decreasing trend. The persistent lockdown has resulted in the
fall of oil demand in comparison to the supply side. In April 2020, oil demand was low
by 30 percent compared to the last year, reaching a level not seen since 1995 [41]. Due to
the low global demand, producers faced another issue of storage. During the first wave,
the stocks of oil reached an all-time high in June 2020, which further resulted in the oil
prices’ drop [42]. On the supply side during the first wave, the OPEC+ alliance also failed
to cut production, which resulted in some producers including Russia and Saudi Arabia
flooding the oil market [43]. However, in the second wave, the implementation of the
agreement to curb production among OPEC+ countries, the ease of lockdown restrictions,
and the increase in demand cumulatively lead to the recovery of oil prices globally [44].
Thus, the result also supports the theoretical background of demand theory. COVID-19
has a positive effect on gold prices, which is likely due to the fact that, while gold does
not provide much economic value on its own, it is a useful tool in times of uncertainty
and disruption. The liquidity value of gold is also higher in comparison to other debt or
real estate instruments. Apart from that, gold and equity instruments move in opposite
directions with the fall in the equity, gold prices rise, and vice versa. Studies show that after
the collapse of Lehman Brothers in September 2008 in the US, which led to a worldwide
economic crisis, gold prices jumped from around $700 an ounce in October 2008 to $1900
an ounce in September 2011. Thus, we conclude that gold is a safer instrument to invest in
during times of uncertainty and pandemics.
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In the context of selected South Asian countries, it can be inferred that the economic
sustainability will be at high risk in these countries. The data collected from the Luohan
Academy shows that India, Pakistan, and Bangladesh are the top three South Asian coun-
tries in terms of COVID positive cases. These three countries have the highest chances of
systematic risk due to the high population, lower health infrastructure facilities, and high
fiscal deficit as projected by pandemic economic indicator, Luohan Academy. The data
of the International Monetary Fund highlights that South Asian countries also have the
lowest mean spending of gross domestic product toward social security (0.9) in comparison
to other countries affected by a novel coronavirus. The consistent fall in export remittance,
tourism, and foreign inflows has considerably affected the balance of payments situations
of South Asian countries. The prolonged lockdown imposed due to novel coronavirus has
substantially affected the micro and small-scale industries as well, which account for 30
percent of the GDP. Thus, the aftereffect of these uncertainties and economic slowdown is
reflected from the findings of this study, which conclude that the stock market of South
Asian countries is severely affected by the pandemic-related economic uncertainty. How-
ever, the study also reveals that globally, the after-effect of the first wave of COVID-19
infection on the stock and commodity market is more severe compared to the second wave.
Countries around the world are well prepared and extended better medical facilities in the
second wave of the pandemic.
In response to the recent COVID-19 pandemic, each country has implemented various
control measures, such as complete lockdown, smart lockdown based on hotspot analysis,
and/or strict movement restrictions on its people [45]. However, the general public’s com-
pliance with the guidance provided by the relevant authority is critical to the effectiveness
of any plan to combat COVID-19 [46]. For instance, between the two waves, both general
concern for the emergency and perceived risk of infection increased, however, people in
the second wave reported being more worried about the pandemic’s economic effects than
the health risk [47]. In these unprecedented times, governments are striving to implement
economic recovery strategies that are both inclusive and long-term. The goals of the policy
packages that have been announced so far vary from country to country. Some countries
have made health a priority in order to alleviate the pressure on their health systems while
also coping with the negative effects on their economies.
To overcome the economic uncertainty and sluggish growth, the following measures
are recommended: first, to make a balance between lockdown and reopening of the
economy, concentrated efforts are required by both the South Asian central banks and
governments. Adequate fiscal stimulus is to be provided by the governments to the central
banks to help in increasing the money supply and reviving the sluggish demand. South
Asian governments must also instill sufficient trust in borrowers and entrepreneurs by
implementing schemes that concentrate on loan disbursements at a fair pace, as well
as providing sufficient relief from loan repayment moratorium periods, as the Indian
government has done. Appropriate refinancing schemes, liquidity supports, relaxed debt
payment structuring, and regulatory forbearance are required to encourage small, medium-
scale, retail, and informal industries, which are the backbone of South Asian countries,
which depend on them for 60% of their GDP [48]. In addition to the above, South Asian
countries must strive to acquire support from international multilateral banks for their
overburdened and highly reliant healthcare systems. COVID-19 is first and foremost a
humanitarian tragedy that has global ramifications. However, it has also been an economic
and financial sustainability crisis. Sustainability is gaining traction in society, especially in
the business and investment community, and it is believed that this is critical to optimizing
long-term economic growth and resilience. Based on the results, the study concludes that
the pandemic’s short-term impact on stock and commodity markets is much greater than
its long-term impact. Thus, investors need to be very careful while making any short-term
decisions. These findings contribute to the research by providing empirical evidence of
how COVID-19 has impacted the Indian stock and commodity market along with the stock
markets of South Asian countries.
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6. Limitation and Future Work
This study covers the time when novel coronavirus was showing a rising trend, and
there is no specific study that focuses on analyzing how the market performs when this
pandemic subsidizes. This study has also ignored the impact of macroeconomic variables
on stock market fundamentals, thus providing sufficient scope for further research.
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Appendix A
Table A1. ADF Unit Root Test Result.
Individual Intercept Individual Intercept and Trend
Level First Diff (p-Value) Level First Diff (p-Value)
India
Stock return 0.0561 0.0001 * 0.0031 0.0000 *
COVID Cases 0.0619 0.0000 * 0.0702 0.0000 *
Pakistan
Stock return 0.0041 0.0001 * 0.0012 0.0000 *
COVID Cases 0.0412 0.0000 * 0.0113 0.0000 *
Bangladesh
Stock return 0.0011 0.0004 * 0.0210 0.0000 *
COVID Cases 0.0600 0.0001 * 0.0813 0.0000 *
* 5 percent level of significance.
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